ABSTRACT. This paper examines the performance of thirty Hong Kong mutual funds during the period from August 1995 to July 2005. The issues of risk-adjusted performance, selectivity, timing ability and performance persistence are addressed. We employ the signal-factor model, three-factor models and the measurements of Jensen's alpha and Treynor ratio to evaluate the weekly returns on the sample funds relative to the performance of the Hong Kong market benchmark. Treynor and Mazuy (1966)'s quadratic model is used for assessing selectivity and timing ability of fund managers. Performance persistence of Hong Kong mutual funds is assessed at successive two-year intervals based on their ranking according to both Jensen measure and Treynor measure. Evidence of underperformance of Hong Kong mutual funds relative to the market is found. No significant selectivity and timing ability are shown in the results of the actively managed mutual funds. Persistence is identified for the performance of both winners and losers in the short run.
INTRODUCTION
Mutual fund is an investment intermediary that is defined as "pools of money that are managed by an investment company" (Harvey, 1997) . It embodies the simple idea of portfolio diversification and has been a huge success since it was first introduced to the financial market. Just as Gruber (1996) concluded, investors keep "pouring money" into mutual fund investment, desiring to enjoy the benefits of "shareholder services, low transaction cost, portfolio diversification and professional management" provided by investment companies. In Hong Kong, the net asset value of authorized unit trusts and mutual funds has been grown up to US$550 billion at the end of 2004 (Hong Kong Securities and Futures Commission, 2004) . As one of the most important financial investment centers in Asia, Hong Kong aims to create quality environment for global fund managers and investors.
Since Jensen (1968) the research in mutual fund performance has increased significantly during the last 30 years. There are overwhelming studies that have addressed the issues of mutual fund performance relative to the market portfolio, selection and timing abilities of fund managers and performance persistence in the US and the UK. Furthermore, similar studies on mutual fund performance have been conducted in European countries (e.g., Dermine & Röller (1992) in France, Wittrock & Steiner (1995) in Germany, Ter Horst et al. (1998) in Netherlands, Dahlquist et al. (2000) in Switzerland, Casarin et al (2001) in Italy, and Christensen (2003) in Danmark) and Cai et al (1997) in Japan.
Generally, the literature has come to the consensus that managed mutual funds exhibit underperformance relative to the market or the passive index mutual funds. Although evidence of fund managers' superior skills has been found in some cases, the value added by these skills hardly outweighs the fund expenses and fees. In other words, the evidence indicates that most of the markets addressed in previous research are considered to be efficient and accordingly both professional and non-professional investors are informationally equal.
In Hong Kong, despite the dramatic increase in market value of the mutual fund industry, there have only been limited analyses of mutual fund performance and most of them are undertaken by the mutual funds themselves or by the Hong Kong Investment Funds Association. The aim of this study is to provide independent insights and analysis of Hong Kong mutual fund performance in term of the risk-adjusted performance relative to the benchmarks, selectivity and timing ability and performance persistence. The sample of this study includes 30 funds grouped into money market funds, fixed income funds, balanced funds, growth funds and index funds during the period from August 1995 to July 2005. This paper aims to evaluate the risk-adjusted performance of the sample funds relative to the Hong Kong market benchmarks like Hang Kong Hang Seng Index based on the Capital Asset Pricing Model (CAPM) and Fama and French's (1992) three-factor model, estimating the asset selection skills which is reflected by the excess returns of the underlying portfolios and the timing skills which is captured by the coefficient of the quadratic term in Treynor and Mazuy (1966) 's model. In additional, the performance of the sample funds is evaluated on a historical basis to assess its performance persistence.
The reminder of this paper is organized in five sections. The next section illustrates the development of Hong Kong mutual fund industry. This is followed by literature review for mutual fund performance measurement. The explanation of research methods and methodology is in the fourth section. Empirical results are shown in the fifth section. The final section sets out some conclusions
MUTUAL FUND INDUSTRY IN HONG KONG
The original idea of investment diversification was fulfilled as the first official mutual fund was created by three Boston securities executives who pooled their money together for investment purpose in 1924. Since then the mutual fund investment activities have become one of the most heated issues in the financial framework. At the same time, the mutual fund industry has experienced a massive boom during the last 80 years around the world. According to Khorana, Servaes and Tufano's (2005) study, the mutual fund industry holds 17% of 56 countries' primary financial assets on average which worth US$11.7 trillion up to 2001. For example, Bogle (2003) concluded that the mutual funds are "far bigger, more varied, and more numerous" in the US, UK, France, Luxembourg, Ireland, Japan, Canada, Hong Kong, Singapore and many other countries and regions. Luxembourg and Ireland were found to have the largest fund industries relative to the size of their economies as a result of the stringent bank secrecy laws and the favourable tax treatment of fund management companies respectively. Also, demand-side, supply-side, and legal and regulatory factors were found to contribute to the development of the industry in different countries. The size of the equity fund industry was reported to be positively related to the enforcement of insider trading laws, the domestic per capita GDP and investors' wealth and education. On the other hand, barriers to entry and higher trading costs were found to have negative effect on the growth of fund industry.
Development of the Mutual Fund Industry in Hong Kong
In 1969, the Overseas Investment Fund was offered by a British merchant bank to the public as the first mutual fund in Hong Kong. As the asset management companies from the US and Japan entered the market in the 1970s and 1980s, the Hong Kong mutual fund market was established and flourished. The demand of investment advice and professional service increased rapidly as the result of the booming macro-economic environment and the improvement of regulations in the 1990s. Then the Mandatory Provident Fund (MPF) scheme which delivers the obligation of establishing provident funds for their staff to the employers was introduced in 2000. It significantly increases the population of investors of unit trusts/mutual funds and low risk capital preservation products in Hong Kong.
With the 8th world's largest capitalization in the equity market, Hong Kong is, following Japan, the second largest fund management centre in Asia and the place where gathers the largest number of fund managers. It is reported by the Hong Kong Investment Funds Association in 2005 that the gross sales for the fund industry in 2004 has reached US$20,337 million with registered inflows of US$2,640.02 million. The total fund assets in the Hong Kong market has raised from US$342,134 million in 2002 to US$534,288 million in 2003 with the increase rate of 56.16%. The industry, see Tables 2 and 3 , has experienced remarkable growth in the last decade and shown significant resilience and buoyancy during the Asian regional economics crisis in 1998. Yet, it is also reported that the dramatic rise by 58% in authorized funds in 1999 is followed by the falls of 16%, 17% and 17.4% from 2000 to 2002 respectively. However, the total number and value of authorized mutual funds still increased in a row.
The Hong Kong mutual fund industry is highly market-driven compared with other Asian countries. The government hardly engages in the fund business except for the establishment of regulations. Being known for its transparency of information, freedom of cash flows, high 
Legislation of Mutual Fund Market in Hong Kong
Hong Kong market is known for its mature regulatory environment with international fund managers and investors. Its mutual fund market follows the British customs and regulations in general. The Hong Kong government, aiming to protect the interests of domestic and overseas fund managers and individual investors, has published a series of regulations and rules about fund market operation. According to Hong Kong Investment Funds Association (see Xiaorong, no date): 1) Securities Ordinance creates Securities and Futures Commission, the authorized supervisor of the fund market in Hong Kong. The Unit Trust Fund Committee, which is the sub-committee of the Commission, manages the market on behalf of the Commission. 2) Hong Kong's Unit Trust Association, working as a fund trade organization, is in charge of the supervision of the fund market daily operation. The Unit Trust Fund Association Code, as self regulatory rules, plays a role of self regulation. 3) The Unit Trust and Mutual Fund Code regulates the fund's inner structure, the duty of subject and operation of the market which leads to the direction for the funds to be recognized by the Commission. 4) Trustee Ordinance establishes the operational requirement for fund trustees. 5) Protection of Investors Ordinance arranges the requirement for funds' propaganda and expansion. In addition, funds, as a kind of securities, shall obey security-related regulations in Hong Kong.
Hong Kong's mutual funds are allowed to invest in stock markets, bond markets, foreign currency markets, futures markets and futures option markets, currency markets and expensive metal markets. As to risk controlling, there are some limitations on investment proportion of general funds (such as equity and money market funds) and special funds (such as umbrella fund, the fund among funds) in Hong Kong.
Mutual Fund Management in Hong Kong
A fund manager makes investment decisions on behalf of investors who finance the portfolio, and thus, plays a crucial role in the performance of the portfolio (Harrison, 2003) .
Generally, mutual fund management in Hong Kong is characterized by its international and offshore nature. According to a research (Harrison, 2003) from the Hong Kong Exchange in 2002, Hong Kong is attractive to global fund managers due to its "quality of communications, supporting infrastructure and business, legal and accounting services, low tax rates and a clear tax regime". At the same time, the competition among fund managers is inevitably fierce since most of the fund managers registered in the Hong Kong market are international, competitive, skillful and experienced. It is reported that 41% of its fund managers were domiciled in Hong Kong, 24% in the UK, 10% in Luxembourg, 10% in the US, and 6% in Ireland. Many top overseas asset management company such as Oppenheimer Funds, Inc. choose Hong Kong as their first overseas office. More than 80 international fund houses from the US, UK, Japan, Singapore, Switzerland, France and other countries and regions have operations in Hong Kong Meanwhile, Hong Kong fund managers have focused their attention on the mainland China market since it will open up its entire fund business in the near future according to the agreement with the World Trade Organization (WTO). Due to the geographical advantages, developed expertise and superior management skills, the Hong Kong fund management will, undoubtedly, becomes the major backup of mainland's fund industry in future. Therefore, it will be a golden opportunity for the flourish of the Hong Kong's fund industry as the investing enthusiasm from the mainland market is realized.
On the other hand, it was announced in 2004 by the "Temporary Measures on Overseas Use of Foreign Exchange Insurance Funds" that qualified Mainland insurance companies were allowed to invest 80% of their remaining foreign exchange insurance funds in the previous year. Mutual fund is also the most common investment instrument for insurance funds due to its diversification and professional management. In other words, the insurance industry in mainland China, with the total assets exceeded RMB 1,000 billion in 2004, will create an extraordinary opportunity for the Hong Kong fund management industry. 
Mutual Fund Income, Tax and Fees in Hong Kong
Investors are expected to gain income including share dividend, interest, and capital appreciation when they invest in mutual funds. Basically, the expenses involved in mutual fund investment include annual management and distribution fee and sales fees consisting of initial and deferred fees. They play an important role in the sales and performance of mutual funds. There is some literature that has found good performance of mutual funds compared with the market but not after fees. This theoretically implies that the value added by the profession management is insignificant if the abnormal returns fail to cover the fund fees.
In Hong Kong, it is regulated that "investors shall pay 5% of the value of the fund invested as initial fee when they apply for purchasing funds; and they shall pay 1% of their investment value to the manager as managerial fee"
1 . These ratios are slightly different across funds in different sectors. Investors do not pay trading fee when they sell fund units. In addition, since the long term investment of mutual funds contributes to the stabilization of the financial market, it is usually free from taxation in most countries. Therefore, there is no trading tax or revenue stamp on Hong Kong mutual fund investment. In general, the Hong Kong mutual fund market is widely evaluated as a developed mutual fund centre with sound legal and economic framework, efficient financial supervision, quality suppliers and attractive opportunities. These external and internal advantages have made the Hong Kong fund market a good choice for performance measurement with a variety of observable and testable parameters.
LITERATURE REVIEW
The choice of an appropriate measurement model for the evaluation of mutual funds performance has been a controversial issue during the last 50 years. The basic performance measurement techniques including the Jensen (1968)'s Alpha, the Sharp (1966) Ratio, the Tracking Error, the Treynor (1966) Ratio and the Treynor-Black (1973) Ratio have been widely applied and examined in terms of their statistical significance, interpretational fitness and sensitivity. Based on these measurement techniques, various advanced models have been developed to pursue more precise estimation of mutual fund performance. The contribution of studies in the US market is remarkable in terms of its generalization and applicability. Basically, the models can be classified into unconditional models, which do not take into account the rearrangement of the fund composition and conditional models, which reflect the time-varying characteristics of the fund performance.
Empirical studies on mutual fund performance have made remarkable and inspirational contributions to our understanding of this particular investment sector. The profitability of mutual funds, which are characterized by the professional management, is of interest for both proponents and opponents of the market efficiency theory, which assumes that both rational and irrational traders are unable to make abnormal profits consistently by using the same information in an efficient market. Derived from this hypothesis, the literature mainly focuses on some controversial issues of fund performance such as whether mutual funds outperform the market, whether fund managers have superior timing and selecting abilities, whether active management adds value, whether mutual funds perform persistently and whether actively managed funds outperform the index funds.
Empirical Studies and Results in the US
US Empirical studies initially concentrate on the fund performance relative to that of the market portfolio which is unbeatable according to the Efficient Market Hypothesis (EMH)
1 .
Jensen used the signal-factor CAPM and Jensen's Alpha to assess the performance of 115 US mutual funds during 1945 to 1964 and reported negative Jensen's alpha which showed that the underlying sample of funds underperformed the market on average in his study in 1968. This result backed the findings of Treynor (1965) and Sharpe (1966) with supporting evidence of the notion of informational equality and the theory of market efficiency. Generally, literature has come to a conclusion that mutual funds under-perform the market on average.
However, this conclusion was challenged by some researchers in the 1990s when contrary evidence was found. Ippolito (1993) identified expense-adjusted abnormal returns from mutual funds relative to the market index which implies fund managers might have access to useful private information. This result has been confirmed by Wermers (2000) who suggested the existence of timing and selection abilities of fund managers. Moreover, Grinblatt and Titman (1992) and Goetzmann and Ibbotson (1994) further provide unfavorable evidence of the EMH by presenting empirical evidence of positive performance persistence among mutual funds. However, other researchers, like Elton, Gruber, Das and Hlavka (1993) , Malkiel (1995) and Carhart (1997) , managed to provide new evidence to back up the original conclusions drawn by Jensen (1968) .
More recently, with the rapid development of index funds which are constructed in proportion of the market portfolio and aim to track the performance of some benchmarks, the discussion has been extended to the comparison between actively managed funds and index funds. It is argued that active management adds value only if the funds under such management outperform the index funds on average. Generally, the value of active management is found unfavorable in most of the empirical studies. For example, Gruber (1996) found that the average mutual fund underperforms passive market indexes by about 65 basis points per year during 1985 to1994. Carhart (1997) presented a negative relation 1 Fama (1970) defines an informationally efficient stock market as one where share prices fully and instantaneously reflect the available information.
between net returns and expense levels which are generally much higher for actively managed funds. He also found that the fund's benchmark-adjusted net return decreased as the number of trades conducted by fund managers increases. Basically, these studies suggested that investors are more possible to profit by buying index funds than actively managed funds. But different conclusion was drawn by Wermers (2000) who found higher net returns on actively managed funds than on the Vanguard 500 Index Fund.
Additionally, researchers have reached contradictory conclusions regarding whether mutual funds could consistently outperform the market under the professional management from fund managers. This is still an open issue which can generate very different results in different markets under different circumstances.
Researchers are also interested in the factors that could contribute to the performance of mutual funds in various empirical studies. Sharpe (1966) identified a negative relation between fund expenses and its performance respectively. While Ippolito (1989) , on the other hand, suggested no significant relationship between the expenses-adjusted fund performance and their turnovers and investment fees. Friend, Blume and Crockett (1970) illustrated that the portfolio turnover was positively related to its performance. But Malkiel (1993 Malkiel ( , 1995 and Carhart (1997) argued that fund returns are negatively impacted by its turnover and total expenses. Finally, Wermers (2000) decomposed the mutual fund performance into stock-picking talent, style, transactions costs, and expenses by employing the characteristic selectivity measure, the characteristic timing measure, the average style measure, and the Carhart (1997) Measure.
Furthermore, the renovation of performance measurement for mutual funds has motivated researchers to emphasise the minimization of estimation errors in terms of eliminating survivorship bias and choosing the appropriate benchmark. By removing the survivorship bias and correcting the misspecification of benchmark, Malkiel (1995) argued that the results of prior studies suggesting performance persistency are biased. He found evidence of performance persistence during the 1970s, but not in the 1980s. Grinblatt and Titman (1994) and Elton, Gruber and Blake (1996) also examined the survivorship issue in previous studies and found the overstatement of performance persistence as well. Elton et al (1993) , on the other hand, challenged Ippolito's (1993) findings by identifying the benchmark error. Then similar errors have been identified and clarified in the studies of Lehman and Modest (1987) , Grinblatt and Titman (1989) , Malkiel (1995) , Carhart (1997) in succession.
Empirical Studies and Results in the UK
In comparison with the overwhelming US literature of mutual fund performance, the UK empirical studies are less developed, less numerous and relatively limited. Although relevant UK empirical studies started only in the late 1990s, they have, benefited from the existing US findings, witnessed improvements in terms of research samples and periods, comprehensiveness of related issues and accuracy of results.
The performance of fund managers is also mostly evaluated by relating the fund returns to the market portfolio in UK empirical studies. Quigley and Sinquefield (1999) employed the bid/offer spread and Fama and French's three-factor model to examine 752 funds of growth stocks, income stocks, general equity and smaller companies and found poor performance of -0.09 basis points per month relative to the FTA All Share Index. Another comprehensive research is done by Blake and Timmerman (1998) who used a sample of 973 dead and 1,402 surviving funds including domestic and international equities, bonds, property and commodities and reported underperformance of about 0.15 basis points per month for the average risk-adjusted returns on UK equity funds. These results are basically consistent with the major findings in the US.
Performance persistence of mutual funds is one of the most studied issues in the UK studies. It is first addressed by Fletcher (1997) who examined the performance of a random sample of 101 UK unit trusts and employed the strategy that was based on the past fund performance. Eventually, no significant abnormal returns were made and it was concluded that no evidence of performance persistence was identified. While Blake and Timmerman (1998) employed a large sample of 2375 unit trusts and presented slight evidence of performance persistence among both top performers and bottom performers. Quigley and Sinquefield (1999) found supporting evidence of persistence merely for poor performers who had invested in smaller companies. WM Company (1999) also examined the performance persistence of active and passive funds and concluded that good performance did not repeat in the top 25% funds. Rhodes (2000) illustrated that growth and income funds did not perform persistently in the long term.
In general, it is argued that managed funds in the UK under-perform the market. The evidence of performance persistence among top performers is small and slight while that among bottom performers is stronger and clear. It is implicated that investors are empirically supported to avoid some poor performers rather than to select some top performers. This paper focuses on the issues of risk-adjusted performance, selectivity and timing ability of fund managers and the performance persistence. We are interested in the returns on Hong Kong mutual funds relative to the market portfolio, the existence of superior investment skills of fund managers and predictive power of the historical performance. Jensen's (1968) method of evaluating mutual fund performance, Treynor and Mazuy's (1966) model of assessing selectivity and timing ability and Goetzmann and Ibbotson's (1994) methodology for performance persistence estimation are employed in this paper.
METHODS AND MATERIALS
In this paper we apply both Jensen's alpha and Fama and French's three-factor model to assess the risk-adjusted performance, the selectivity and market timing and the performance persistence of Hong Kong mutual funds.
Measure and Model
Jensen's (1968) employs the single-index CAPM which relates the return on the portfolio to its risk indicated by the beta factor for the risk-adjusted performance measurement. The estimation of the intercept explains the forecasting abilities while the beta factor capture the systematic risk involved. It is the classic model for performance measurement in modern portfolio management theory. Its theoretical value has been proved in various empirical studies over time. In this study, we apply it as the basic measuring model and state it as 1 :
where R it is the return of the underlying portfolio in week t, R ft is Hong Kong one-week domestic interest rate, and R mt is the total return of the Hong Kong Hang Seng Index in week t.
However, according to Drew and Veeraraghavan's (2001) study on asset pricing in Asian regions, evidence is found that small stocks generate higher returns than big stocks and equity stocks with high book-to-market value generate higher returns than those with low book-to-market value in the Hong Kong market. It is implied that the risk premia associated with these aspects is missing from the CAPM and ought to be captured by Fama and French (1993) 's three-factor model which takes into account the size effect and the book-to-market value effect. Therefore, we will also employ Fama and French's three-factor unconditional model to evaluate the performance of the sample of Hong Kong mutual funds. It is stated as:
where SMB t denotes the size factor which reflects the difference between the returns on small stocks and the returns on big stocks. It is calculated, in this case, by the weekly return of the Hong Kong Small Cap Index minus the weekly return of the Hong Kong Large Cap Index. HML t is a book-to-market-value factor which measures the difference between the returns on stocks with high book-to-market ratios and stocks with low book-to-market ratios. It is calculated by the weekly return of the top 30% of stocks ranked by book-to-market minus the bottom 30% of stocks ranked by book-to-market ratio. It should be noted that all indices in (1) and (2) are formed as portfolios with zero investment. It implies that the time series regression of a random portfolio in the sample against the indices should yield zero intercept.
As to the basic performance measure techniques, Friend and Blume (1970) argue that Jensen's alpha and Treynor ratio have an obvious merit compared to the Sharpe ratio which is that they are applicable to both efficient 2 and inefficient portfolios while the Sharpe ratio fails to explain inefficient portfolios. Furthermore, it is appropriate to apply Jensen's alpha and Treynor ratio to the measure of mutual fund performance because mutual fund portfolios are well diversified whose risk approximates to the systematic risk.
Christensen (2003) provides the reasons why Jensen's alpha is considered to be superior 1 Equation (1) is a single-period model whose estimations should be obtained under the hypothesis of heterogeneous investment horizons of investors. Furthermore, the return observations are assumed to be independently and identically distributed over time and jointly normally distributed. 2 An Efficient portfolio is the one whose combination of return and risk falls on the efficient frontier, providing the greatest expected return for a given level of standard deviation, or equivalently, the lowest risk for a given expected return.
to the Sharpe measure and the Treynor measure in his empirical research. First, Jensen's alpha is based on linear regression technique, which furthermore provides us with estimation of statistical significance. Second, being different from the Sharpe and Treynor measures, Jensen's alpha is a risk-adjusted excess return expressed in percentage points rather than ratio and thus makes better sense in the interpretation of the results. Third, a benchmark is involved in the Jensen's measure, enhancing the explanation power. Finally, risk-free rate is time-varying in the Jensen measure but constant in the other two.
Therefore, we employ Jensen' alpha and Treynor ratio to assess the risk-adjusted performance of the underlying portfolios in this paper. Based on the CAPM, the traditional measure, Jensen' Alpha, is represented as:
And the Treynor ratio, which is also based on the liner regression technique, is stated as follow:
where β is the coefficient of the excess return on the market portfolio. As can be seen from the results in the next section, the three-factor model does a better job in describing the data statistically in this case and thus we will base our conclusions on the multi-factor estimations. However, the performance measure in this paper is unavoidably subject to the limitations of Jensen and Treynor measures.
Data
The data sample used in this study is mainly obtained from the database supplied by Morningstar Asia Ltd. and Datastream systems, Inc. We compared the samples of Hong Kong mutual funds from the two databases and selected the funds whose static and dynamic materials are consistent and matched. A thirty-fund sample is finally formed including 4 money market funds, 5 income funds, 3 balanced funds, 8 growth funds and 10 index funds. For each fund, the databases supply the daily, weekly, monthly and annually price index, total return index and fund age. In order to improve the exactitude of the findings, we employ the weekly returns to examine the risk-adjusted performance of these mutual funds from August 1995 to July 2005 with 518 observations. The mutual funds are grouped according to their investment objective. Panel A of Table 3 gives an overview of mutual funds in the sample listed by category.
In order to reflect contributions of Hong Kong mutual funds from different sectors, we form an equal-weighted portfolio using the sample funds to detect their gross performance. The closing bid price of each component fund is used to compute the returns as follow according to explanation from the database:
where RI t denotes the return index on day t; RI t-1 is the return index on previous day; PI t is the price index on day t; PI t-1 is the price index on previous day; DY t denotes the dividend yield % on day t; N is the number of working days in the year (taken to be 260).
Descriptive Statistics of the time series of mutual fund returns are presented in Panel B of Table 3 . The time series of balanced funds and index funds are found slightly biased at the 5% level of significance while those of others and the all-fund returns are statistically unbiased.
In this paper, we employ the Hong Kong Hang Seng Index, which represents about 70% of capitalization of the Hong Kong Stock Exchange, as the benchmark for the evaluation of mutual fund performance. The dynamic nature and cross correlations of the benchmark returns are shown in Panel C of Table 3 . The market returns are negatively correlated with the size factor with the cross correlations of -0.0832 and positively correlated with the high-minus-low book-to-market value factor with a higher cross correlations of 0.1765. Basically, the cross correlations of the three benchmarks are not obvious in the Hong Kong market.
Methodology
We are interested in the risk-adjusted performance of mutual funds of different categories relative to the Hong Kong market and mutual fund managers' timing and selection abilities which would be more obvious, if exist, for actively managed funds. The former can be evaluated by equation (1) and (6) and measured by Jensen's Alpha and the Treynor ratio of the equal-weighted portfolio formed by the sample funds during the sample period based on the dynamic time series observed.
Mutual fund mangers' timing and selection abilities will be evaluated simultaneously by employing the regression technique proposed by Treynor and Mazuy (1966) . They suggested that the timing ability should be evaluated by coefficient of the quadratic term of excess return on the market portfolio because good market timing should be especially reflected by positive performance when prices are extremely high or low. Here we will focus on the actively managed funds in the sample to specifically assess the value of the so-called professional management of fund managers in Hong Kong, which is embodied by their selectivity and timing ability. According to the original quadratic model, we regress the weekly returns on the equal-weighted portfolio of the actively managed mutual funds on the excess returns of the market portfolio and the squared excess returns on the market portfolio as:
The intercept of the quadratic regression αi* captures the selection ability of fund managers, indicating the abnormal return earned by the portfolio under the management while the coefficient of the squared term β i1 * captures the timing ability of the fund managers which should be positive when the superior market timing exists.
In addition, we perform the evaluation of performance persistence for Hong Kong mutual funds according to Goetzmann and Ibbotson (1994) 's methodology in their study on persistence in performance of US mutual funds. We use both Jensen's Alpha and Treynor ratio to assess the performance of each sample fund over successive two-year intervals from 2002 to 2005 and rank them according to their performance during each period. Then we define the winners as the top 50% of the sample funds and the losers as the bottom 50% of the sample funds and obtain the number of persistent winners and losers. The methodology is based on the short-term performance measurement and aims to give some insights of the value of the ranking provided by various investment advisers.
EMPIRICAL EVIDENCE As stated earlier both the Risk-adjusted Performance of the sample portfolios and evaluation of selectivity and timing ability of fund managers are reported on the basis of the regression technique but associated with linear and quadratic models respectively. The examination of persistence in performance is interpreted by the ranking and justified in a relative rather than absolute manner.
Risk-adjusted Performance of Hong Kong Mutual Funds
Modern portfolio theory suggests that investment choices are made on the basis of expected return and risk of the underlying portfolio. The risk-adjusted performance measurement of mutual funds gives a straightforward insight of the investment outcomes involved in mutual funds. The test of risk-adjusted performance is performed employing the historical observations of returns and variations.
In this study, we run the single-factor model for six different portfolios that are formed by mutual funds from different categories and use the Jensen's alpha and the Treynor ratio to detect their risk-adjusted performance. As can be seen from the statistical results in Panel A of Table 4 , significant negative Jensen's alphas are found for the money market funds, fixed income funds, balanced funds and growth funds, implicating the actively managed funds under-perform the market in general. The intercept of the regression of excess return of index funds on that of the benchmark is not significantly different from zero, implying that the sample index funds did a good job in tracking the performance of the benchmark. Finally, underperformance of the all-fund portfolio is found to be significant with the Jensen' alpha of -0.0159 and explanatory power of about 73%. This implicates that the sample funds generally yield lower returns than the market. This shows that the mutual funds that initially aim to provide capital appreciation with better reward than the market generally fail to keep their promise. The finding is consistent with the conclusion drawn by Jensen (1968) , Malkiel (1995) , Gruber (1996) and Carhart (1997) who have also identified underperformance of mutual funds relative to the market portfolios.
In order to reduce the estimation biases caused by the sampling, we further perform the risk-adjusted measure of return based on systematic risk which is embodied by the Treynor ratio. The results shown in Panel B of Table 4 indicate that positive reward for risk is found for balanced funds, growth funds and index funds during the sample period. Index funds performed best with the highest Treynor ratio of 0.0039 while the money market funds are found to provide the worst performance in all of the categories of mutual funds which the lowest Treynor ratio of -0.0417. Fama and French (1993) , based on the CAPM, find that two more variables -the stock's size and the ratio of the book value to market value of the equity -capture much of the cross-section of average stock returns. The three-factor model is then formed for the performance measurement of managed portfolios which is stated as Equation (2).
To reinforce the explanation power of the measure, we further look into the results generated by the Fama and French (1993) 's three-factor model in Panel C. Larger alphas are identified by the model for all categories, implying that the performance of the mutual funds are underestimated by the CAPM. However, the conclusion of underperformance of sample funds relative to the benchmarks is confirmed by this three-factor regression. The excess returns of the all-fund portfolio are found to be significantly related to the SMB benchmark at both 5% and 10% levels of significance. The performance of SMB benchmark also positively contributes to the performance of the money market funds, balanced funds, growth funds and index funds. On the other hand, the performance of the HML benchmark only found to have significant negative relations with the performance of the balanced funds, growth funds and index funds. As can be seen from the fit of the model for the sample funds, the three-factor model does a better job than the CAPM to explain the mutual fund performance in Hong Kong.
Selectivity and Timing Ability of Fund Managers Estimated by the Quadratic Model
Selectivity is the ability of fund manager to detect the assets whose value is underestimated by the market and act accordingly. Market timing is a form of active management performed by the fund manager who holds a portfolio with a relatively high beta during a market rise and a relatively low beta during market decline. Superior timing ability helps to generate abnormal returns when the market price deviates from its true value. Treynor and Mazuy (1966) are among those who first decompose the total performance of mutual funds into market timing and selectivity. They point out that the linear regression of the excess returns on the mutual fund on the excess returns on market portfolio holds true only if the beta factor is constant over time. In other words, the linear relationship is inappropriate for describing the performance of portfolio which is managed according to the time-vary systematic information. They propose the quadratic model stated as Equation (6) to further separate the timing ability and selectivity. If fund managers are good at market timing, the fund will outperform benchmark for extreme market returns and near the market for market returns that are close to zero. Therefore, the coefficient of the squared excess return on the benchmark captures the timing ability of fund managers while the alpha of the quadratic regression captures the selectivity shown by fund managers when they make use of the security-specific information.
Since the timing abilities and selectivity are only expected for actively managed mutual funds which aim to generate higher returns than the market portfolio, we focus on the non-index funds only in this evaluation. In other words, only money market funds, fixed Income funds, balanced funds and growth funds are considered here.
As can be seen from Table 5 , the Treynor and Mazuy model does a good job in explaining the selectivity and timing ability of fund managers for money market funds, fixed income funds and balanced funds with reasonable t-statistics. The results support the conclusion that, on average, active managers have limited stock selection abilities with negative intercept of -0.0164. It is also true for the portfolios classified by investment objective.
Further ability of market timing for the sample funds under active management is shown by the following estimated equation 1 :
R it -R ft = -0.0164 + 0.5285 (R mt -R ft ) -0.3794 (R mt -R ft ) 2 + e it (7)
Poor timing ability is also identified in the results. The fund managers fail to earn abnormal returns by adopting the marketing timing strategy and selecting the under priced securities in general. These finding are consistent with most of the empirical studies which reject the superior selection and timing ability for fund managers and support the validity of the Efficient Market Theory.
Moreover, the alpha coefficients reported in Table 5 are unnecessarily greater than the coefficients obtained from the single-factor model shown in Table 4 . Therefore the downward bias when market timing effects are ignored suggested by Grant (1977) is not found in this study.
Performance Persistence of Hong Kong Mutual Funds
When a mutual fund performs persistently, then investors are encouraged to make their decisions based on the historical performance of that fund. The rejection of performance persistence will lower the predictive power of the empirical conclusions on the risk-adjusted performance. On the other hand, the existence of performance persistence is also considered as a test of fund managers' skills since poor fund managers can beat the market by luck but only skilled fund managers can become winners most of the time. If the persistence in performance is found to last more than one year, then winners require less rebalancing in the nest interval.
Supporting evidence of the persistence in mutual funds performance has been found by Carlson (1970) , Grinblatt and Titman (1992) , Goetzmann and Ibbotson (1994) in the US and by Allen and Tan (1999), Quigley and Sinquefield (1999), Heffernan(2001) and Tonks (2002) . In this study, we examine the short-term performance persistence of Hong Kong mutual funds using the method employed by Goetzmann and Ibbotson (1994) Table 6 reports the number of persistent winners and losers during the sample intervals. It is shown that 10 out of 30 managed to remain in the winner sector over the first interval while 8 out of 30 exhibit poor performance in a row. In the second interval, 11 persistent winners and 8 persistent losers are identified.
Panel B gives a better understanding of the persistence in the performance in terms of percentage of picking a winner based on historical performance of Hong Kong mutual funds by combining the results over two intervals. Persistent performance is found for initial good performers and initial poor performance. It is implied that investors are advised to pick past winners and avoid picking past losers.
These results are consistent of the evidence provided by Heffernan (2001) who suggested persistence in short-term performance for UK unit trusts. However, Hendricks, Patel and Zeckhauser (1993) pointed out that the results of the evaluation of mutual fund performance persistence are biased by the choice of measure. He further illustrated that the persistence in good performance is contributed partially by the Jensen measure. In order to examine whether it holds true in this case, we rank the performance of the sample funds again employing the Treynor measure which takes into account the effect of the beta factor.
Panel C illustrates the relative results using the Treynor measure. By comparing the outputs in Panel A and Panel C, we still identify performance persistent for both winners and losers in general. It is implied that the results are not sensitive to the choice of measurement in this case. Therefore, we further confirm that mutual funds perform persistently in the short run in Hong Kong. The ratio of picking repeat-winners is reported in Panel D which is slightly different from the one that is shown in Panel B.
Although the sample funds are found to perform persistently in general, the factors that contribute to the persistence are controversial in the literature. Jegadeesh and Titman (1993) attribute the performance persistence to the momentum effect which indicates that stocks that perform the best (worst) over a 3 to 12 month period tend to continue to perform well (poorly) over the subsequent 3 to 12 months. Carhart (1997) employs the four-factor model to take into account the one-year momentum effect and rejects the existence of superior skills of fund managers since persistence is only found for worst-return performers. These findings are confirmed by Bollen and Busse (2004) . The evidence of performance persistence in this study is sufficient for the conclusion that the sample funds do not merely perform by luck but is insufficient for the conclusion that they perform by skills. However, it does manage to support the idea of avoiding past losers from the point of view of an investor.
CONCLUSIONS
This paper examines the performance of the Hong Kong mutual funds which are recognized as the most growing investment intermediaries in modern portfolio investment business. We mainly focus on the risk-adjusted performance, selectivity and market timing ability and performance persistence of a sample of 30 mutual funds in the Hong Kong market. The risk-adjusted performance gives some insights of the Hong Kong mutual fund performance relative to the market portfolio. In other words, it shows the profitability of purchasing professional service and management. The selectivity and timing ability of fund managers are evaluated in order to explain whether superior skills exist when portfolios are under professional management. Significant superior selectivity would bring abnormal returns to investors while significant market timing generates capital appreciation for investors when the prices of the holding assets fluctuate unconventionally. Meanwhile, the Efficient Market Hypothesis is logically challenged when superior selectivity and timing ability are found since individuals are not informationally equal when some information can be used to make abnormal returns more than one time. The performance persistence is crucial for the predictive function of the empirical investigations on the ranking of performers. However, it does not necessarily mean that investors are able to make abnormal returns based on the historical ranking when evidence is found to support performance persistence for mutual funds. Such evidence does a better job in helping investors to avoid losing in their investment activities.
Based on the empirical findings reported in this paper, the following are the main conclusions:
Firstly, Hong Kong mutual funds, on average, under-perform the market. This conclusion holds true for money market funds, fixed income funds, balanced funds and growth funds. The equal-weighted portfolios formed by all sample funds and by each sector of funds fail to generate abnormal returns during the ten-year period from 1995 to 2005 according to the evaluation by weekly observations. This result is consistent with Jensen (1968)'s findings and does not reject the Efficient Market Hypothesis. It also can be considered as the supporting evidence for the high level of development of the Hong Kong financial market.
Secondly, the three-factor model which takes into account the size effect and value effect is more favorable than the single-factor model with higher explanatory power when evaluating managed portfolio performance in the Hong Kong market. It confirms the findings of Drew and Veeraraghavan (2001) 's study on asset pricing in Asian regions which suggests that small stocks outperform big stocks and high book-to-market stocks generate higher returns than low book-to-market stocks in the Hong Kong market. The small-minus-big size factor is found to significantly contribution to the performance of money market funds, fixed income funds, growth funds and index funds. While significant negative relation as found between the high-minus-low book-to-market value factor and the performance of money market funds, balanced funds, growth funds and index funds.
Thirdly, the Jensen's alpha and the Treynor Measure provide the same conclusion in terms of risk-adjusted performance in this case.
Fourthly, little superior selectivity and timing ability are supported in this paper when the quadratic model is employed. The only exception is identified for the managers of money market funds in term of timing ability. However, since the fit of model is pretty low for the money market funds, it is unreasonable for us to attribute this finding to any statistic understandings.
Finally, performance persistence is found for good and poor performers when the successive two-year intervals are used to define the short-term sample periods. The evidence supports this persistence in both the Jensen' alpha and Treynor ratio versions and thus fails to tell whether the evaluation of persistence in mutual fund performance is sensitive to the choice of measure.
Due to the limited availability of Hong Kong mutual fund data and the roughness of the data edition provided by the database, the findings of this paper are subject to statistical restrictions. The sample employed in this paper is small to fully explain the whole story of the Hong Kong mutual fund industry and the horizon of the time series is not long enough to capture the real characteristics of the observations. However, as an independent empirical study on the performance of Hong Kong mutual funds, it provides some specific insights of the fund management market which are attractive to international investors but lacks spontaneity for analysis from independent sectors. Future research could explore the sensitivity of the performance measure to a broader choice of models and benchmarks, the superior separation of selectivity of market timing and the real causes of the performance persistence. Harrison (2003) .
